Abstract. Adhesion of cancer cells to the extracellular matrix (ECM) causes a novel acquired chemotherapeutic drug-resistant phenotype, referred to as cell adhesion-mediated drug resistance (CAM-DR). Our previous studies suggested that the adhesion molecule MGr1-Ag/37LRP may promote multidrug resistance in gastric cancer cells. Therefore, we investigated MGr1-Ag/37LRP binding-induced adhesion, and its role in CAM-DR. Initial studies revealed that, after adhesion to the ECM, the multidrug-resistant gastric cancer cell lines SGC7901/VCR and SGC7901/ADR showed significantly higher mean adhesive cell numbers than non-resistant SGC7901 cells. We then investigated expression of MGr1-Ag/37LRP in gastric cancer cells adhering to laminin. Western blotting, RT-PCR and dual-luciferase reporter assays showed that laminin induced MGr1-Ag/37LRP expression and activity. In vitro and in vivo assays revealed that small interfering RNA against MGr1-Ag/37LRP significantly reduced CAM-DR in SGC7901/VCR cells. In vivo and in vitro analyses revealed that binding of MGr1-Ag/37LRP decreased intracellular drug accumulation by increasing P-glycoprotein and multidrug-associated protein expression, and inhibited drug-induced apoptosis by regulating Bcl-2 and Bax expression. These results indicate that MGr1-Ag/37LRP contributes to laminin-mediated CAM-DR in gastric cancer cells, and is a potentially effective target for reversing this phenomenon in gastric cancer.
Introduction
The resistance of gastric cancer cells to multiple chemotherapeutic agents remains a major therapeutic obstacle. MGr1-Ag is an upregulated protein in drug-resistant SGC7901/VCR cells. Using SGC7901/VCR cells as the immunogen, we prepared a monoclonal antibody against MGr1-Ag named MGr1 (1) , and obtained the gene MGr1-Ag (GenBank AF503367) by screening a cDNA library with the MGr1 monoclonal antibody. Sequence analysis revealed that MGr1-Ag is identical to the human 37-kDa laminin receptor precursor protein (37LRP) (2) . Further study suggested that MGr1-Ag/37LRP may promote MDR in gastric cancer cells by decreasing intracellular drug accumulation and inhibiting drug-induced apoptosis (3) . However, the exact mechanism of the contribution of MGr1-Ag/37LRP to MDR in gastric cancer remains unknown.
The extracellular matrix (ECM) of cancer cells profoundly influences major malignant phenotypes, including oncogenesis, progression and apoptosis (4) . Adhesion confers a novel acquired chemotherapeutic drug-resistant phenotype referred to as cell adhesion-mediated drug resistance (CAM-DR) (5) . Laminin (LN) and collagen IV (COL IV) are natural basement membrane components that constitute a specific ECM that maintains malignant phenotypes in gastric adenocarcinoma cells (6, 7) . MGr1-Ag/37LRP directly correlates with tumor growth and proliferation as a laminin receptor (8) . Therefore, we hypothesized that MGr1-Ag/37LRP binding-induced adhesion and the binding-initiated intracellular signaling pathways participate in protecting gastric cancer cells from a number of apoptotic stimuli caused by chemotherapeutic drugs.
In the present study, we investigated whether MGr1-Ag/37LRP binding-induced adhesion participates in protecting gastric cancer cells from apoptotic stimuli caused by chemotherapeutic drugs. We found that MGr1-Ag/37LRP binding decreased intracellular drug accumulation by inhibiting the expression of P-glycoprotein (P-gp) and multidrug resistanceassociated protein (MRP), and inhibited drug-induced apoptosis through regulation of Bcl-2 and Bax expression. Sensitivity to chemotherapeutic drugs in xenografts was significantly enhanced by inhibiting MGr1-Ag/37LRP
Gastric cancer cell adhesion to laminin enhances acquired chemotherapeutic drug resistance mediated by MGr1-Ag/37LRP expression. These studies aimed to characterize the role, and the molecular mechanisms of the effects of MGr1-Ag/37LRP on CAM-DR in gastric cancer cells.
Materials and methods
Cell lines and cell culture. The human gastric adenocarcinoma cell line SGC7901 was a gift from the Academy of Military Medical Science (Beijing, China). We previously generated and characterized the MDR gastric cancer cell variants SGC7901/VCR and SGC7901/ADR (9) . All cell lines were maintained in RPMI-1640 supplemented with 10% heatinactivated fetal calf serum (both from Gibco, Grand Island, NY, USA) and antibiotics, at 37˚C in a humidified atmosphere of 5% CO 2 and 95% air. To maintain the drug-resistant phenotype, SGC7901/VCR cells received vincristine (VCR), and SGC7901/ADR cells received adriamycin (ADR) at 1 µg/ml. Two weeks before assessing MDR in gastric cancer cells and the transfected cells, VCR and ADR treatment was ceased, to eliminate drug exposure effects.
Plasmids and transfection. The sense expression vector pcDNA3.1/MGr1 and the siRNA vector of MGr1-Ag/37LRP were constructed previously in our laboratory (3, 10) . Vectors pGL3-MGr1L and pGL3-MGr1S contain promoter fragments for nucleotides -1600 to +964, and -292 to +964 relative to transcription start constructed previously in our laboratory (11) . Drug-sensitive SGC7901 cells were transfected with the sense vector pcDNA3.1/MGr1 to generate line SGC7901-MGr1, or with the control vector pcDNA3.1 to generate SGC7901-pc. Drug-resistant SGC7901/VCR cell line was transfected with the siRNA targeting MGr1-Ag/37LRP and named SGC7901/VCR-siMGr1, or the control vector pSilenser and named SGC7901/VCR-ps. Cell transfection was carried out with Lipofectamine 2000 (Invitrogen, Carlsbad, CA, USA) according to the manufacturer's protocol. For transient transfection, cells were harvested after 48 h; for stable transfecion, G418 (400 µg/ml) was added after 24 h, and mixed clones were screened and expanded for an additional 6 weeks.
Western blotting and immunohistochemistry. Whole cells pretreated as indicated, or harvested tumor tissue, were lysed on ice for 30 min in lysis buffer (10 mM Tris, pH 8.0, 1 mM EDTA, 400 mM NaCl, 10% glycerol, 0.5% NP-40, 5 mM sodium fluoride, 0.1 mM phenylmethylsulfonyl fluoride, 1 mM dithiothreitol). Equal amounts of protein (25 µg) were analyzed by western blotting with anti-P-gp, anti-MRP, anti-Bcl-2, antiBax (Santa Cruz Biotechnology Inc.), anti-MGr1-Ag [prepared by our laboratory (12) ], or anti-β-actin (Sigma, USA) for a 3-h incubation. Blots were washed, and a species-matched peroxidase-conjugated secondary antibody was added (1:2,000). Labeled bands from the washed blots were detected with an ECL kit (Amersham). Tissues were dewaxed in xylene, washed in 96% vol/vol ethanol, and incubated for 30 min in 0.3% hydrogen peroxide before washing in phosphate-buffered saline (PBS). Blocking was for 30 min with 1% bovine serum albumin (BSA) at room temperature, followed by incubation for 120 min at room temperature with the MGr1-Ag/37LRP antibody in PBST (0.01%) supplemented with 10% milk powder. Samples were washed three times with PBST (0.01% Tween) and incubated with the secondary antibody for 30 min, before processing with the Vectastain Elite ABC kit according to the manufacturer's instructions (Vector Laboratories) prior to digital photography on a Nikon Eclipse E600 microscope with a Spot RT slider camera and imaging software (Imsol Imaging Solutions).
Semi-quantitive reverse transcription (RT)-PCR analysis.
Total RNA was extracted using TRIzol reagent (Invitrogen) according to the manufacturer's recommendations. RT-PCR analysis of mRNA levels was performed using primers specific for MGr1-Ag (yielding 463 bp) forward primer, 5'-GCTGGACGATAGCTTGGA-3' and reverse primer, 5'-GATGACAGATAGCTGGTG-3'; for β-actin (yielding 287 bp) forward primer, 5'-AGCGGGAAATCGTGCGTG-3' and reverse primer, 5'-CAGGGTACATGGTGGTGCC-3'. PCR consisted of 94˚C for 4 min, 30 cycles of 94˚C for 50 sec, 60˚C for 50 sec and 70˚C for 30 sec, in a Touchgene Gradient thermal cycler (Techne, Cambridge, UK). PCR products were analyzed by agarose gel electrophoresis to determine PCR quality.
Cell adhesion assay. Gastric cancer cell adherence to ECM components LN (LAMB1; Sigma) and COL IV, or to the BSA control was determined in 24-well plates as previously described (13) . The plate surface was covered with 1 µg/cm 2 LN, 1 µg/cm 2 COL IV or 0.4 µg/cm 2 BSA, incubated for 2 h, and the supernatant was removed. A suspension of tumor cells (1x10 5 /ml, 0.5 ml) was transferred into the covered wells. After 0.5, 1, 2 or 4 h of incubation at 37˚C, the adhesive cells were washed with PBS twice and counted under a microscope at a x200 magnification in 10 random fields/well. Each experiment was performed in triplicate.
In vitro drug sensitivity assay. For the colony-formation assays, gastric cancer cells in log phase were harvested and plated into 35-mm culture plates (1x10 3 cells/well) covered with ECM components or BSA. In some cases, cells were preincubated with different concentrations of MGr1-AG/37LRP siRNA. After overnight incubation at 37˚C for adhesion, VCR or 5-fluorouracil (5-Fu) was added and the incubation was continued for 24 h. Plates were washed twice with serum-free RPMI-1640, and grown in complete culture medium (RPMI-1640 supplemented with 10% heat-inactivated fetal calf serum and antibiotics), for 10 days. The resulting colonies were stained with Coomassie Brilliant Blue, and visible colonies were counted. The concentration of drug that caused a 50% reduction in the number of colonies (IC 50 ) was calculated using SPSS 11.0 software (Chicago, IL, USA).
Fluorescence intensity assay for intracellular ADR. The fluorescence intensity of intracellular ADR was determined by flow cytometry, as described previously (14) . In brief, gastric cancer cells in log-phase were seeded into 6-well plates (1x10 6 cells/ well) coated with ECM components or BSA and cultured overnight at 37˚C. After addition of ADR to a final concentration of 5 mg/l, cells were cultured for 1 h, then trypsinized and harvested to detect ADR accumulation by flow cytometry (Coulter, Miami, FL, USA) with an excitation wavelength of 488 nm and an emission wavelength of 575 nm. The ADR release index was calculated according to the formula: Release index = (accumulation value -retention value)/accumulation value.
Annexin V/propidium iodide staining. The apoptotic index (AI) of gastric cancer cells was calculated as the number of apoptotic cells detected by flow cytometry. In brief, cells in log phase were plated into 6-well plates (1x10 6 cells/well) coated with ECM components or BSA and cultured overnight at 37˚C. VCR was added to a final concentration of 0.3-0.6 mg/l, and culturing was continued for 36-72 h. Annexin V-FITC (5 µl) was added to the cells, and the mean fluorescence intensity of Annexin V-FITC/PI was determined by flow cytometry as described in the Clontech protocol (Palo Alto, CA, USA). AI was calculated as the mean fluorescence intensity.
Dual luciferase reporter assay. SGC7901 cells were plated at 3x10 5 cells/35-mm dish coated ~12 h before transfection with 0.25, 0.50, 0.75, 1.00 or 1.50 µg/cm 2 of LN. Transient transfections used Lipofectamine 2000 reagent (Invitrogen) and 1.0 µg of pGL3-MGr1L or pGL3-MGr1S, co-transfected with 0.1 µg of phRL-TK vector (Promega) as an internal control. After 48 h, the transfected cells were harvested, lysed, centrifuged to pellet the debri, and used for luciferase assays. Luciferase activity was measured as chemiluminescence, using a luminometer (PerkinElmer) and the Dual-Luciferase reporter assay system (Promega), according to the manufacturer's protocol. All transfections were performed in triplicate.
Assessment of in vivo tumor growth. Approximately 1x10
6 SGC7901/VCR cells were inoculated subcutaneously with 0.1 ml of Matrigel (Sigma-Aldrich) in the flank region of 6-to 8-week-old male athymic nude mice (Experimental Animal Center, FMMU, China) using a 27-gauge needle under halothane anesthesia. When tumors reached 100±20 mm 3 , usually 3-4 weeks after injection, mice were randomly selected for treatment with MGr1-Ag/37LRP siRNA or scrambled siRNA oligonucleotide, administered as 50 µl of 1 µg/µl siRNA, or control PBS was administrated once every three days by intratumoral injection for 36 days (15) . From day 7 to 14, and 28 to 35, 0.6 mg/kg of VCR was administered via tail vein injection (16) . Tumor volume measurements were performed once every four days and calculated by the formula: Tumor volume = length x width x depth x 0.5236 (17) . Data are expressed as average tumor volume levels ± standard error (SE). All animal procedures were performed according to the guidelines of the Chinese Council on Animal Care, and with appropriate institutional certification.
Half of the transplanted tumors in each group were dissected and fixed in formalin for immunohistochemical studies, and the other half were immediately harvested in cold isopentane, frozen in liquid nitrogen, and kept at -80˚C for western blot analyses. Formalin-fixed tissues were processed into 5-µm sections of formalin-fixed paraffin-embedded specimens for immunohistochemistry.
Statistical analysis. Each experiment was repeated at least three times. Bands from western blot analyses or RT-PCR were quantified by Quantity One software (Bio-Rad). Relative protein or mRNA levels were calculated relative to β-actin. Numerical data are presented as the means ± standard error of the mean (SEM). Analysis of variance (ANOVA) was used to compare differences between experimental groups. LSD t-test was used for multiple comparisons. All statistical analysis was carried out with SPSS 11.0 software (Chicago, IL, USA). A p-value ≤0.05 was considered to indicate a statistically significant result.
Results

MDR of gastric cancer cells is enhanced by ECM adhesion.
To gain insight into the relationship between the adhesive properties and drug resistance of gastric cancer, we compared the adhesive potential between the MDR variants SGC7901/VCR and SGC7901/ADR with the parental cell line SGC7901, after adhesion to the ECM components. As shown in Fig. 1 , The MDR cells showed a significantly increased mean adhesion cell number than the SGC7901 cells after adhesion to both ECM and the BSA (Fig. 1A) . This indicated that SGC7901/ VCR and SGC7901/ADR cells exhibited a relatively high adhesive potential to ECM.
As shown by colony-forming assays, SGC7901/VCR and SGC7901/ADR cells had significantly increased IC 50 values for VCR or 5-Fu after adhesion to ECM components, compared to IC 50 values for these agents in cells following adhesion to BSA (Fig. 1B) . Similarly, after adhesion to ECM components, SGC7901/VCR and SGC7901/ADR cells showed significantly decreased AI values compared to the control, and had decreased ADR accumulation and retention, as well as increased release indices (Fig. 1C and D) .
We next examined the expression of P-gp, MRP, Bcl-2 and Bax in both MDR and drug-sensitive gastric cancer cells after adhesion to ECM components. Western blot analysis showed that in the MDR gastric cancer SGC7901/VCR and SGC7901/ADR cells following adhesion to laminin, significantly increased expression of P-gp, MRP and Bcl-2 and decreased Bax expression were observed when compared to the drug-sensitive SGC7901 cells (Fig. 2) . These results indicated that cell adhesion to ECM enhanced the MDR phenotype of the gastric cancer cell line SGC7901 by decreasing intracellular drug accumulation and by inhibiting drug-induced apoptosis, by regulating P-gp, MRP, Bcl-2 and Bax expression.
Cell adhesion to LN upregulates MGr1-Ag/37LRP expression in vitro.
It has been reported that binding of LN by cell-surface LN receptors induces synthesis of 37LRP in melanoma cells, resulting in increased delivery of LN-binding proteins to the cell surface, and potentiating attachment to the basement membrane during invasion and metastasis (18) . We investigated whether LN upregulates MGr1-Ag/37LRP expression by examining mRNA and protein levels and transcriptional activity by using reporter assays with MGr1 promoter-containing plasmids in gastric cancer cells. As shown in Fig. 3 , using LN as an adhesion substrate significantly increased mRNA and protein in a dose-dependent manner. Luciferase reporter constructs with MGr1 promoter fragments of 2564 bp (pGL3-2564-Luc, nucleotides -1600 to +964), or 1256 bp (pGL3-1256-Luc, nucleotides -292 to +964) were used to determine induction by LN. As shown in Fig. 3C , SGC7901 cells treated with LN and transfected with pGL3-2564-Luc showed a significant, dose-dependent increase in luciferase activity over cells treated with the BSA control (p<0.05). The plasmid pGL3-1256-Luc showed no alteration in luciferase activity over the BSA control. These results revealed that LN induced MGr1-Ag expression at the transcriptional level, and the promoter nucleotides -1600 to -292 were essential for this effect.
Establishment of forced and siRNA expression of MGr1-Ag by stable transfection.
We previously reported that overexpression of MGr1-Ag could prompt drug resistance in gastric cancer. To study the functional role of MGr1-Ag/37LRP in MDR in gastric cancer after adhesion to ECM, an MGr1-Ag/37LRP sense vector and an siRNA vector were used to upregulate and downregulate MGr1-Ag/37LRP. As shown by western blotting and RT-PCR analysis (Fig. 4) , treatment of SGC7901 cells with the MGr1-Ag/37LRP expression vector significantly induced MGr1-Ag/37LRP expression at the protein and mRNA levels ( Fig. 4A and B, lane 1) . SGC7901/VCR cells transfected with the MGr1-Ag/37LRP siRNA vector had significantly reduced protein and mRNA levels ( Fig. 4A and B, lane 4) , while a control vector with a scrambled oligonucleotide did not significantly suppress expression.
CAM-DR phenotype of gastric cancer cells is enhanced by MGr1-Ag/37LRP upregulation in vitro.
To investigate the role of MGr1-Ag/37LRP in gastric cancer CAM-DR, cell adhesion assays, in vitro drug sensitivity assays, fluorescence intensity assays for intracellular ADR, Annexin V/PI staining, and western blotting were utilized to determine the MDR phenotype of gastric cancer cells with upregulation or downregulation of MGr1-Ag/37LRP, after adhesion to LN, COL IV, or control BSA (Fig. 4C-E) . Under the same conditions, SGC7901/VCR-siMGr1 cells showed significantly decreased mean adhesion cell numbers compared to SGC7901/VCR or SGC7901/VCR-ps cells. Adhesion to LN caused a significant increase in SGC7901-MGr1 cell adhesion, over adhesion to COL IV (p<0.05, Fig. 4C-E) .
Significantly increased IC 50 values for VCR and 5-Fu were noted for SGC7901-MGr1 cells after adhesion to either ECM components or control (p<0.05, Fig. 5A ). Decreased ADR accumulation and retention, and increased release indices (p<0.05, Fig. 5B ), were observed, along with decreased AI values (p<0.05, Fig. 5C ), increased expression of P-gp, MRP and Bcl-2, and decreased expression of Bax (p<0.05, Fig. 5D and E) , all relative to SGC7901 and SGC7901-pc 
siRNA of MGr1-Ag/37LRP partly reverses the MDR phenotype of SGC7901/VCR cells in vivo.
To address the potential effects of MGr1-Ag/37LRP siRNA in vivo, equal numbers of MGr1-Ag/37LRP siRNA, scrambled sequence oligonucleotide, or PBS with VCR were injected into nude mouse subcutaneously transplanted tumors derived from SGC7901/ VCR cell lines. As shown in Fig. 6A , MGr1-Ag/37LRP siRNA with VCR monotherapy significantly reduced SGC7901/VCR tumor volume by 50% from days 12 to 36, relative to treatment with PBS alone, VCR alone, VCR plus scrambled sequence, or the untreated control (p<0.01). We examined expression levels of MGr1-Ag/37LRP, the drug transporter proteins P-pg and MRP1 and the apoptosis-related proteins Bcl-2 and Bax in the transplanted tumor tissues. Immunohistochemistry staining and western blot analysis were performed on lysates from tumor tissues after MGr1-Ag/37LRP siRNA plus VCR, scrambled siRNA plus VCR, VCR or PBS alone. A marked decrease in expression of MGr1-Ag/37LRP protein was observed in the SGC7901/VCR tumors treated with MGr1-Ag/37LRP siRNA compared to the four controls ( Fig. 6B and C) . Western blot analyses showed that blocking MGr1-Ag/37LRP expression with siRNA significantly decreased Bcl-2, P-gp and MRP1 expression, while increasing expression of pro-apoptotic Bax (Fig. 6C ).
Discussion
Emerging evidence has shown that the main mechanism underlying drug resistance in myeloma cells is adhesion to the ECM (19, 20) . In the present study, we present initial evidence that the laminin receptor MGr1-Ag/37LRP increased the adhesive ability of gastric cancer cells to the ECM, subsequently leading to CAM-DR.
The ECM is a complicated network of multifunctional molecules that provides a sophisticated microenvironment for cell survival, metabolism, migration, proliferation and differentiation (21, 22) . LN and COL IV are the major components of the basement membrane, and are implicated in carcinogenesis and progression in gastric cancer cells (23) .
In the present study, we concluded that the adhesive ability of MDR gastric cancer cells was significantly increased over the parental cells that were sensitive to chemotherapeutic drugs. After adhesion to the ECM components LN or COL IV, resistance to VCR and ADR increased, suggesting that the MDR phenotype of gastric cancer cells was associated with the cell adhesion state. We also found that exogenous overexpression of MGr1-Ag/37LRP upregulated the adhesive ability and drug resistance of both drug-sensitive and MDR gastric cancer cell lines. Stably transfected gastric cancer cells (SGC7901-MGr1) that overexpressed MGr1-Ag/37LRP had a higher ability to adhere to ECM components, and a greater resistance to chemotherapeutic drugs. The ability of SGC7901-MGr1 cells to adhere to LN was stronger than adherence to COL IV, and binding of MGr1-Ag/37LRP to LN may be associated with gastric cancer cell adhesion. The drug resistance of SGC7901-MGr1 cells adhering to LN was significantly increased over cells adhering to COL IV, thus binding of MGr1-Ag/37LRP to LN may be involved in CAM-DR in gastric cancer. Further study indicated that binding of MGr1-Ag/37LRP to LN promoted the CAM-DR phenotype of gastric cancer cells by decreasing intracellular drug accumulation, and inhibiting drug-induced apoptosis through regulation of P-gp, MRP, Bcl-2 and Bax expression. These results indicated that the binding of MGr1-Ag/37LRP to its ligand LN upregulated two major drug transporters, and regulated two apoptosis-related molecules, leading to the chemoresistance in gastric cancer cells. Notably, we found that MGr1-Ag/37LRP protein and mRNA levels were upregulated significantly in gastric cancer cells adhering to LN. Dual luciferase assays showed increased transcription of the MGr1 promoter (-1600 and -292) in SGC7901 cells adhering to LN. We propose that MGr1-Ag/37LRP aggravates MDR with the binding to its ligand LN, at the same time, LN induces MGr1-Ag/37LRP expression by enhancing transcription. The above data suggest that MGr1-Ag/37LRP interaction with laminin induces CAM-DR which may be reinforced by MGr1-LN binding by a positive feedback loop.
In vivo, siRNA of MGr1-Ag/37LRP significantly enhanced xenograft sensitivity to chemotherapeutic drugs, decreasing the volume of transplanted tumors. The expression of P-gp, MRP, Bcl-2 and MGr1-Ag/37LRP in the xenograft tissues decreased significantly after treatment with MGr1-Ag siRNA, while pro-apoptotic Bax increased.
In conclusion, the present study revealed that binding of MGr1-Ag/37LRP with laminin conferred CAM-DR in gastric cancer by decreasing intracellular drug accumulation and by inhibiting drug-induced apoptosis. Regulation of P-gp, MRP and apoptosis-relate genes (Bcl-2 and Bax expression) may be the underlying mechanisms, and a positive feedback of MGr1-Ag/37LRP transcription may be involved. Inhibition of the expression of MGr1-Ag/37LRP enhanced sensitivity of gastric cancer cells to chemotherapeutic drugs both in vitro and in vivo. MGr1-Ag/37LRP may serve as an effective potential target for reversing the MDR of gastric cancer. However, further studies are needed before a final conclusion is drawn. The present study was based on a single type of cancer cell line. The MDR gastric cancer cells and their parental cells were well characterized and rigorously studied, which provided an ideal cell model. Although well-established drug-resistant cells of other tissue origins may not be available, the findings of this study need to be verified using other types of cancers. In addition, how interaction of MGr1-Ag/37LRP with cell adhesion ligands regulates the expression of various genes remains to be clarified. Various pathways have been implicated in adhesioninduced apoptosis resistance in cancer including MAPK (mitogen-activated protein kinase)/ERK (extracellular regulated kinase) kinase (MEK) and phosphatidylinositol-3-kinase (PI3-K)-mediated survival cascades (24) . The regulatory mechanisms of gene expression by MGr1-Ag/37LRP warrant further research.
